Determination of dorso-ventral axis in early embryos of the sea urchin, Hemicentrotus pulcherrimus.
To elucidate a relationship between early cleavage planes and dorso-ventral (DV)-axis of sea urchin embryos, a fluorescent dye, Lucifer Yellow CH, was iontophoretically introduced into one blastomere at the 2-cell stage, and the location of the progeny cells was determined in the half-labeled prism larvae by examining the embryos from the animal pole. The boundary plane which divides the embryonic tissue into the labeled and nonlabeled parts was (1) coincident with, (2) perpendicular to, or (3) obliquely crossing the larval plane of bilateral symmetry. The oblique boundaries took only two angles mutually symmetrical with regard to the DV-axis of embryos. Combining these labeling patterns, the tissue of prism larvae could be divided into 8 sectors around the animal-vegetal axis. When the 2-cell stage embryos with different diameters of sister blastomeres were labeled with the dye, one end of the boundary plane was again found at one of the 8 boundary points noticed in equally cleaved embryos, while the other was observed to fall in the middle of a sector. These results indicate that the DV-axis of the embryo is established according to the spatial arrangement of blastomeres during the 5-6th cleavage stages when blastomeres align in 8 rows in meridional direction. It was also suggested that intercellular communication takes part in the determination of the fate of individual founder blastomeres during the two subsequent cleavages, i.e., 7-8th cleavage stages.